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A numerical simulation was conducted to reproduce an observed enhancement of seasonal amplitudes of CO2 concentrations 
in the Arctic. Global enhancement of seasonal exchange of CO2 was evaluated using a global atmospheric transport model, 
STAG. The model was driven by reanalysis of the European Centre for Medium Range Weather Forecasts, 1979 to 2013. The 
model was integrated from global homogeneous concentrations of 320ppm at 1950 using meteorology of 2010-2013 before 
1978. Emissions from fossil fuels combustion estimated by Carbon Dioxide Information and Analysis Center (CDIAC, mean 
increase rate of 108GgC/yr), and monthly sources and sinks from ocean estimated by Takahashi that was prepared for 
TransCom experiments were used without change. Monthly sources and sinks estimated using CASA biospheric model that is 
also prepared for TransCom were first adjusted to match with observed seasonal amplitude in 1971 at point barrow (BRW, 
GSNF=13.4PgC/yr). Sources and sinks were further modified under the constraint that growth rate of annual mean 
concentrations agrees with the observations. Seven cases for enhancement of sources and sinks, such that the enhancement of 
source equals 0% to 60% of enhancement of sinks were tested in the model. Simulated seasonal amplitudes were best 
compared to the observations in the case of 50% which corresponds the 0.31%/yr increase of the source, and 0.56%/yr increase 
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